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ABSTRACT 
 
In present communication world the entire communication is 
functioning as wireless, the communication will be happened 
with the mobile devices or any user equipment (UE) which 
will connect to the internet by the cellular base station by 
using a channel. The cellular communication unable to 
provide signal coverage to entire region which is covered by 
Base Transceiver Station (BTS). So femtocell came in to 
picture to provide signal to uncovered region also. The main 
problem is the channel allocation to the newly entered UE in 
to the femtocell from marco cell. The newly proposed 
algorithm which is working based on spectrum fragmented 
agile broadcast (SFAB) method to allocate the channel to the 
UE. This approach will reduce the interference between 
channels, Quality of Service (QOS) will increase, call 
blocking is reduced and call dropping is reduced. 
 
Key words: Base Transceiver Station, spectrum fragmented 
agile broadcast, composite network, FEMTOCELL, handoff. 
 
1. INTRODUCTION 
The drastic developments in the wireless mobile 
communication, it leads to increase the number of users. The 
mobile devices are used by more number of people and they 
are moving from one place to another place, but the majority 
times they at working place or leaving places. With this we 
can estimate that 80% mobile traffic in indoor places [1]. To 
maintain the overloaded traffic in macro cells and enhance 
the capacity of wireless network , the distance between the 
Base Transceiver Station (BTS) to be decreased. So 
establishing those many BTS is more difficult and cost 
effective. Instead of BTS the Femtocell can be used to cover 
the each and every cell region. Assigning channel to the users 
in Femtocell is an important research area [2].  
Femtocell is like a small BTS used to enhance the coverage 
area of indoor places. The establishment of femtocell is very 
simple and it’s movable. The communication mechanism to 
femtocell will be provided by the network operator and the 
connection can be done with optical fiber or Digital 
Subscriber Line (DSL) [3]. By having femtocell in the cellular 
network the entire architecture can be divided as macrocell 

tier and femtocell tier. With this two tier models the channel 
interference can be happened it leads to reduce the quality of 
experience (QOE) of communication. To avoid the 
interference problem previous solutions are maiming the 

distance between the cell regions with the formula D=  
R. where D indicated the distance between cells, R is radius of 
coverage area radius and N number of BTS. But in each 
region based on requirement the femtocell can be placed, due 
to this interference problem may come as mentioned above.  
To avoid this problem new channel allocation mechanism be 
introduced. 
The above cellular architecture of macro cell and femto cell 
leads to the cross tier architecture of communication. When a 
user in femtocell region using the channel may lead to 
interference with the macro cell region, to avoid this 
Orthogonal Frequency Division Multiple Access (OFDMA) 
approach was given to reduce the handover and interference 
problem [3]. This will solve the closed sub scriber Group 
(CSG) problems with approach of OFDMA method. So the 
open and closed access can be done without any interference.    
Sudden increase in the channel usage can be addressed with 
the method Dynamic Channel Allocation (DCA), which 
cannot be solved by the Fixed Channel Allocation (FCA). The 
OFDMA can solve the channel interference with FCA by 
using the carrier channels but the sudden demand for 
channels with dynamic increase of users or usage of channels 
can be addressed with DCA method by having threshold 
values while assigning the channels to user [4].   
The limited spectrum availability can lead to NP-hard 
problem for channel allocation in cellular mobile 
communication. So the FCA and DCA also will not give the 
exact optimal solution due to limited spectrum availability. 
With the Hybrid Channel Allocation the problem can be 
solved by including the Genetic Algorithm for channel 
allocation based on demand for channel allocation. If no 
demand then the general FCA method can be used for channel 
allocation. If demand is there then DCA optimization with 
GA can be used for channel allocation [5]. But with this the 
call blocking problem was not addressed.  
The access can be classified in to open access, closed access 
and hybrid access. In open access communication the devices 
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available in cellular region can access without any 
restrictions, newly entered devices can also access the 
communication channels of the cellular region under 
particular BTS. In closed access communication it’s very 
restricted to particular users, only specified users can access 
the channels available in the cellular region under the BTS. 
But now days the communications are like hybrid access 
communication any user can go to other regions can that 
region channels can be used with cognitive features.  --users 
in the Femtocell will be divided in to two categories as 1. 
Subscriber Group (SG) 2. Non Subscriber Group (NSG). Here 
the cognitive principle will be applied to access the primary 
user channel by the secondary user. While accessing the SG 
channels by the NSG the channel interference can be 
happened, so it should be addressed. The SG those who are 
using the primary channels, if these SG is not using the 
channels the NSG group can access it by applying the 
cognitive feature. While in this process the SG user 
equipment should not suffer with the call blocking problem, it 
should be addressed. And the quality of service (QOS) should 
be maintained in such a way the user should get quality of 
experience (QOE). All these can be solved by the channel 
allocation process.    

 
Figure 1 :Sectoring of Hexagonal cellular regions 
In general cellular mobile communication the entire region 
will be divided in to cellular region of hexagonal shape, with 
this entire area will be covered. Still farther it can be divided 
in to sub parts. Based on the antenna properties and the 
coverage signal region each cell region can be divide it to 
120-degree sector [6]. In above fig.1 sectoring of hexagonal 
cellular is divided in to three parts and covered with 120 
degree directional antennas. In this scenario the 
handoff/handover comes in such a way that a mobile 
equipment (ME) moving from one region of cellular region to 
other cellular region then it will disconnect from the first 
region and establishing connection with the second region 
coverage part, then call dropping or call disconnection to be 
avoided this can be achieved with hand off/ handover 
mechanisms. The main point here is how the channel 
allocation will be done in sectoring level.   
Augmented Channel allocation Matrix (ACAM) is going to 
maintain all channels which are allocated to the user 
equipment and it contains the free channels available in the 

cellular region. If any change in the channel allocation the 
ACA table will inform to all base station regions which are 
interconnected in the cellular region. If any natural calamity 
occurs then the FCA in the cellular region will not work then 
the DCA to be applied. Nowadays the channel allocation 
using both the FCA and DCA it’s called as Hybrid Channel 
Allocation (HCA). ACAM is showing the channel allocation 
and occupancy numbers at each iteration. Based on this 
channel allocation will be done in the cellular region [7][8]. But 
the sector in each cellular region was not addressed. The 
sectoring came in to picture with directional antennas gives 
the signal strength in particular direction and the 
FEMTOCELL antennas which gives signal coverage in the 
uncovered region of main Base transceiver station. In same 
cellular region channel allocation for a particular sector 
region, to the device UE which is moving from one region to 
another region addressed in section II. New HCA algorithm 
with SFAB is addressed in section III. Finally how our 
proposed method is best compared to remaining channel 
allocation algorithms is in conclusion part section IV.    
 
II. SYSTEM DESCRIPTION 

If cellular region each cell further divided into small 
regions and it can be covered by the directional antennas or 
femto cell which cover the entire region. Fig.2 is showing 
about the cellular system having the base station and 
femtocell. Channel allocation can be done with the MAC 
layer in such a way that highest reliable and robust 
interference free allocated channel to be provided. Each 
FEMTOCELL will be covered or providing signals by the 
macro cell i.e. Base Station. The Cognitive Radio based 
mechanism uses the subcarrier weight values to avoid the 
collision between the base station users and the FEMTO users 
but with this approach the signal to noise ratio was not able to 
control [9].  
 

 
Figure 2: Cellular System architecture with macro cell Base 
Station and FEMTO CELL 
 With cognitive weight principles finding the primary 
channels which are free is very difficult. Even with the weight 
values or time slots of channels allocated to primary user is 
identified but with in less time the channel to be released by 
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the FEMTO user to primary user because of demand from the 
primary user and more noise value also there[10]. With these 
approaches finding the channel from the macro base station is 
very difficult so we need iterative and incremental model to 
find the best channel for communication for FEMTO user. 
Finally an agile model was designed in such a way that by  
applying the distributed random variable on the channels list 
which are free i.e. not used by the primary users under the 
macro base station region [11].  
 Choose the subset I= {1,2,3,……n} channels for 
communication, among all these unused channels can be 
identified by using the carrier sensing algorithms like CSMA. 
The unused channels we call as empty set which is denoted as 
ϕn. 
 

Table 1: Augmented Channel allocation Matrix 
 
Base 

Station 
State 

Channel Number 
Allocate 
channel 1 2 3 4 5 6 … n 

I1 X  X   X  X 2 
I2  X X  X X  X 1 
I3 X   X     2 
…          
In X X  X  X   3 

 
 

Figure 2 is describing cellular system architecture with 
macro cell Base Station and FEMTOCELL, when user is 
moving from one region to other region the channel 
allocation can be done from set ϕn.  Table 1 is having the 
channel list assigned to each base station. And allocated 
channel number also maintained [12][13][14[15]. The unused 
channels can be used for further communication without 
affecting the primary user.  

 
III. New Hybrid Channel Allocation algorithm with 
SFAB 

Channel allocation can be done with the new agile 
approach by considering the MACRO cell and FEMTOCELL 
behavior with cognitive principle methods. Many researchers 

are working on dynamic channel allocation to the secondary 
user by taking the channels given to primary user if the 
channel is not occupied [16][17][18][19]. The government lease 
also used effectively if the channels are shared properly. The 
main mechanism here we are proposing is the coverage 
should be done at each and every corner of office and house 
areas. For that the FETMOCELL was kept in the places 
where primary coverage is not done. So the channel allocation 
to the user who are under the FEMTOCELL region 

[20][21][22][23][24].                     the users moving from macro cell 
region to femtocell region and same type of coverage region 
like FEMTOCELL region to FEMTOCELL region. 
 
Algorithm for channel allocation with agile approach 
 

  Choose the channel which is from 1 to n with random 
variable. 

M maxi Ni 

m  mini Ni 

selecting i  i 

Ai(M+1,0,n)  i 
 
// channel allocation logic based on agile approach of Base 
station region and FEMTOCELL region. 
for j= M to m by -1 do 

       A(k,0,0)  A(k+1,0,n) // channel allocation with 
updated list 
       for p= 1 to n do 

              A( j,0,p)  A(j,0,p-1) 

              if K  = k then 

                  c  AssignChannel(A(j,0,p), ) //  
list available with STL 

                  A (j,0,p)  c       

Allocation   c 
             end if 
       end for 
end for 
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Figure 3: Through put analysis between spectrum-agile Vs 
SFAB 
 In Figure 3 compression of throughput (Mbps) was 
mentioned in cases of spectrum agile approach in wireless 
communication and Spectrum Fragment Agile Broadcast 
(SFAB) in wireless cognitive radio networks. With SFAB the 
data transmission was increased because the channel 
allocation is done very effectively [25][26][27][28][29][30]. The 
floated graph is representing that if number of users in 
random intervals of time and the throughput value of data are 
measured. For this the data set was taken as user location 
values and the cellular region coverage in user 
location[31][32][33][34][35]. If Hand Off was handled properly then 
channel switching for user is more then call drop never 
happens, next level data packet transmission also will be 
improved.  
 

In channel allocation algorithm agile approach was used 
because the channel requirements are going to vary from time 
to time which can’t be fixed. In first line of algorithm a 
constant value was fixed based on threshold value for channel 
selection out of N channels availability. Now select a channel 
which is 90 degrees to occupied channel. With this cross tier 
problem also will not happen. Fix the values of M and m with 
max and min value ranges from the available channel list. 
Select ith channel based on the 90 degree process, if the 
channel is not available in the region use the services of 
FEMTOCELL which is a small base station kept to cover the 
small region at home or office.  Here agile approach will be as 
iterative method from ith starting to last range of channels 
available in the network. Iteration will start from M i.e. from 
max value it’s decrements by 1. It gives the all feasible 
solutions; out of those best channel will be selected. The 
channel list will be stored at VRL (visitor Location Register). 
Based on user need with the SFAB the channel access will be 
done.         

  

 
 
Figure 4: Macro cell Hand Off mechanism in Wireless 
Communication.  
 In Figure 4 Hand off (HO) behavior observed graph was 
plotted at different levels of communication: HO with in 
Macro Cell, HO with FEMTOCELL by having traditional 
approach and HO with FEMTOCELL by having the SPAM 
approach. The observations are signal strength and channel 
allocation was increased even though number of users is 
increased in particular cellular region. Femtocell will take 
care about the signal coverage issues and new method of 
SPAM with cognitive approach will give best results for Hand 
Off mechanism.  
 
IV. CONCLUSION 
The conclusion is that with the traditional method for channel 
allocation of user equipment in both the macro cell and the 
femtocell will not work effectively i.e. the quality of service 
will be achieved but the quality of experience can be achieved 
by applying the spectrum agile approach with the bucket 
approach for the channel allocation. Finally the handoff 
values can be reduces even though the user moves away from 
macro cell region.  
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